AbstrACt. The paper characterises a new locality of Melampyrum cristatum identified in Dębno upon Warta (Wielkopolska region, Poland). Its ecological conditions are presented, along with the size of the population, phytosociological affiliation, as well as a characteristics of the species focusing on new traits of seed sculpture.
INTRODUCTION
Melampyrum cristatum L. from the broomrape family (Orobanchaceae), formerly included in the figwort family (Scrophulariaceae sensu lato), is a hemiparasitic annual plant. It flowers from May to September (JAsieWiCz 1963) .
Throughout Poland Melampyrum cristatum was considered to be an extinct species (Ex -extinct and missing) (zArzyCKi & szeląg 2006) , while previously it had been assigned to the category of rare species (R) (JAsieWiCz 1981 , zArzyCKi & szeląg 1992 . In the Wielkopolska region it was classified as a declining taxon (E -declining) (ŻuKoWsKi & JACKoWiAK 1995) , whereas according to the latest classification -to the endangered (En) category (JACKoWiAK et Al. 2007 ). To date a total of 27 ATPol squares of 10 × 10 km have been reported from the Wielkopolska region (zAJąC & zAJąC, eds. 2001 , StAChnoWiCz 2013 .
The new previously unknown, locality for the Wielkopolska region was found for the first time in 2007, while in 2013 detailed observations were conducted at the Warta River approx. 0.5 km north-east from the ferry terminal in the village of Dębno upon Warta, the Nowe Miasto upon Warta commune, the Środa Wielkopolska county, the Wielkopolskie voivodeship. The locality has already been included in a floristic study concerning central Wielkopolska (Czarna 2009) . It is situated in the ATPol square CD32 within the Żerkowsko-Czeszewski Landscape Park, as well as the Natura 2000 area of Lasy Żerkowsko-Czeszewskie PHL300053.
The aim of this study was to identify a subspecies in the newly reported locality and to provide its morphological characteristics.
MATERIAL AND METHODS
Some measurements for the morphological characteristics were recorded on site so as not to destroy specimens. Ripe seeds were collected twice, in 2007 and 2013, and deposited at the carpological collection of the Department of Botany, the Poznań University of Life Sciences (POZNB). The SEM micrographs were taken with a Zeiss EVO 40 microscope at the Electron Microscopy Laboratory, the Faculty of Biology, the Adam Mickiewicz University of Poznań. Prior to observations, the prepared material was sputtered with gold using an SCB 050 ion sputter. In the micromorphological description of seed surface texture, the following concepts were used: arrangement of epidermal cells, primary sculpture and secondary sculpture (bArthlott 1984 The locality at Dębno upon Warta is situated in an active floodplain, composed from alluvial soils. It is located approx. 50 m west of a railway bridge on the Warta River and approx. 12 m south of the Warta bank (Fig. 1) .
The most numerous of the three clusters is situated in a grassy glade of 20 × 20 m with scarce shrubs, at a distance of approx. 7 m from the Warta river channel margin. It is surrounded with forest on all sides and a path leading to the Warta crosses it in the centre. The discussed species is growing here in a tall grass and herb community of The second cluster of approx. 55 specimens is located at a distance of approx. 100 m to the west and is found in a small belt of a forest directly at the Warta river channel margin in a tall grass and herb com- Occurrence of Melampyrum cristatum L. in Dębno Upon Warta (Wielkopolska, Poland) 175 threat for this population may be posed by flood and tourists or fishermen bivouacking in the glade. In 2001 a new locality of Melampyrum cristatum was also found, which was situated approx. 300 m north from Ciążeń, the Lądek commune, the Słupca county, the Wielkopolskie voivodeship (Czarna 2009 ) and approx. 28 km east of the locality being described. It was recorded in the ATPol square CD24. In 2007 attempts were made to find it again, but it was stated that that population had died out. Further search attempts may be undertaken in the immediate vicinity and its environs.
B. MORPHOLOGICAL CHARACTERISTICS OF MELAMPYRUM CRISTATUM IN THE NEW LOCALITY
Four subspecies were distinguished within Melampyrum cristatum (obersdofer 1983), of which three were recorded in Poland, i.e. M. c. subsp. solstitiale (Ronn.) Ronn., M. c. subsp. ronnigeri (Poeverl.) Ronn. and M. c. subsp. cristatum (rutKoWsKi 1998). In the locality at Dębno upon Warta all the specimens belonged to the transitional subspecies between subsp. solstitiale (Ronn.) Ronn. and subsp. cristatum.
The observed specimens of Melampyrum cristatum grew up to 15-40 cm in height. Assimilating leaves were most typically oblong-lanceolate or oblong from 2 to 6.5 cm long and 2 to 6 mm wide. The inflorescence starts at the fourth or fifth node. It is a four-edged spike of 1 up to 5 cm in length. Bracts imbricate in four rows, obcordate or obovate or reniform, folded mid-length upwards along the midvein, spiny and ciliately toothed -crested (from which the common name of the plant was derived), light purple or crimson coloured. Two specimens with white bracts were also observed. Bracts of 2.0 up to 6.5 cm in length and from 3 to 7 mm in width, corolla up to 19 mm long, and flowers were most typically multicoloured: yellow at the tip, white in the middle and purple at the base. Fruit were obovate, slightly falcate, from 7 to 12 mm long, at the tip cuspidate, on the surface scarcely pubescent and ciliate on the margins. Seeds were from 2.81 to 3.75 mm long and from 1.31 to 1.69 mm wide (Fig. 2 B) , orange-brown with a long elaiosome (Fig. 2 A) . The surface characters of Melampyrum cristatum seeds are described here, in more detail, and they have micromorphological features that have not been reported before. (Fig. 2 C and D) .
CONCLUSION
The reported locality of Melampyrum cristatum shows a very high attachment to the Warta river valley, similarly as in most localities reported in Poland (zAJąC & zAJąC, eds 2001). The specimens belong to a transitional subspecies between subsp. solstitiale and subsp. cristatum.
We propose to retain the original classification of the discussed species as Endangered (EN) for the Wielkopolska region, as it was previously reported by JACKoWiAK et al. (2007) , while for Poland it should be changed to CR (Critically Endangered).
In view of the rare occurrence of Melampyrum cristatum in the Wielkopolska region it is justified to undertake tangible measures in the next vegetation seasons in order to protect the localities in Dębno upon Warta and characterise them in detail, determining habitat conditions, phenology, propagation, spatial structure, density, number of specimens, production of flowers and seeds, as well as germinability and the first development phases, parasitism and the degree of threat.
The locality described above is monitored by nature wardens of the Żerków-Czeszewo Landscape Park (MAsztAlerz 2013).
